Activation of p38 mitogen-activated protein kinase is necessary for gemcitabine-induced cytotoxicity in human pancreatic cancer cells.
Gemcitabine is a pyrimidine nucleoside analog that is clinically active against pancreatic cancer. We have recently demonstrated that p38 MAPK is specifically activated by gemcitabine and that pharmacological blockade of p38 MAPK signaling prevented gemcitabine-induced apoptosis in human pancreatic cancer cells. In this study, we further investigated the implication of p38 MAPK in the cytotoxic action of gemcitabine. Cells expressing a dominant-negative mutant of p38 MAPK were generated. Clonogenic assays were used to assess the long-term effect on cancer cell viability in the human pancreatic cancer cells, PK1 and PCI43. The p38 MAPK activation level was assessed using an antibody specific to the phosphorylated form. Gemcitabine increased the activation level of p38 MAPK in a dose-dependent manner and induced apoptosis in the two tested human pancreatic cancer cell lines. The selective p38 MAPK inhibitors, SB203580 and SB202190, reduced gemcitabine-induced activation of p38 MAPK, prevented the gemcitabine-induced apoptosis and increased long-term clonogenic survival. Overexpression of a dominant-negative p38 mutant in cells resulted in the reduction of gemcitabine-induced p38 MAPK activation and apoptosis, and increases in clonogenic survival. These results strongly suggest that the activation of p38 MAPK signaling is necessary for gemcitabine-induced cell death in human pancreatic cancer cells. Based upon these results, we suggest that molecules of p38 MAPK signaling pathways should be listed as novel targets for gemcitabine-based therapy.